PATENT 

Attorney Docket No.: SSI-04001 

Amendments to the Claims: 

This listing of claims will replace all prior versions and listings of claims in the 
application. 

Listing of Claims: 

Claim 1 (currently amended): An apparatus for processing a semiconductor wafer, comprising: 

a. an upper element; 

b. a lower element, wherein the upper element and the lower element are configured 
to be brought together to form a processing volume; [[and]] 

c. a seal energizer that comprises a seal-energizing cavity coupled to the upper 
element and configured to maintain the upper element against the lower element 
by a sealing pressure generated within the seal-energizing cavity t o main t ain t he 
pr o cessing volume by main t aining a difference be t ween a s e aling force and a 
force generated within th e pr o cessing v o lume within a r ange selected from a 
p lurali t y of r ang e s, t he fo r ce gene r ated within the proc e ssing volume pr oduced by 
a processing pressur e t hat varies b e tween a vacuum and a su p e r critical pressu r e ± 
and 

d. a pressure controller configured to automatically non-linearly vary the sealing 

pressure to lag a processing pressure generated within the processing volume and 
maintain the processing volume during processing . 

Claim 2 (currently amended): The apparatus of claim 1, wherein the seal energizer is configured 
to minimi z e apply a non-negative net force against one of the upper element and the lower 
element above a threshold value, the net force following the equation P1*A1 - P2*A2 P2*A2 - 
P 1 * A 1 , wherein [[PI]] P2 equals the sealing pressure, [[P2]] Pl_ equals a pressure generated 
within the processing volume, [[Al]] A2 equals a cross-sectional area of the seal-energizing 
cavity, and [[A2]] A! equals a cross-sectional area of the processing volume. 

Claim 3 (canceled) 
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Claim 4 (currently amended): The apparatus of claim 1 , wherein the seal energizer further 

comprises a first cavity and a s e al-ene r gizing cavity , wherein the first cavity is coupled to the 

seal-energizing cavity, and the seal energizer is configured so that a first pressure generated 

within the first cavity generates a second pressure in the seal-energizing cavity larger than the 

first pressure. 

Claim 5 (currently amended): The apparatus of claim 2, wherein the cross-sectional area [[Al]] 
A2 is larger than the cross-sectional area [[A2]] Al . 

Claim 6 (original): The apparatus of claim 1, further comprising a means for generating 
supercritical conditions coupled to the processing volume. 

Claim 7 (original): The apparatus of claim 6, further comprising a C0 2 supply vessel coupled to 
the processing volume. 

Claim 8 (original): The apparatus of claim 1, wherein the upper element and the lower element 
form a supercritical processing chamber. 

Claim 9 (original): The apparatus of claim 1, wherein the seal energizer comprises a hydraulic 
piston coupled to the lower element and configured to maintain the processing volume. 

Claim 10 (currently amended): An apparatus for processing a semiconductor wafer, comprising: 

a. an upper element; 

b. a lower element coupled to a seal-energizing cavity , wherein the upper element 
and the lower element are configured to be brought together to form a processing 
volume; and 

c. means for automatically non-linearly varying a sealing pressure within the seal- 
energizing cavity to maintain within a selected preselected range a difference 
between a sealing force and a force generated within the processing volume, 
thereby maintaining the processing volume , wherein the force generated within 
the proc e ssing volume is produced by a processing pressure tha t varies be t ween a 
vacuum and a supe r c r itical pressure . 
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Claim 1 1 (withdrawn): A method of maintaining a processing volume, the method comprising 

the steps of: 

a. generating a processing pressure within a processing volume; and 

b. controlling a sealing pressure to form and maintain a processing volume, wherein 
during a processing cycle the sealing pressure is varied non-linearly with the 
processing pressure. 

Claim 12 (withdrawn-currently amended): The method of claim 11, wherein the sealing 
pressure is related to the processing pressure by the equation AF = P1*A1 - P2*A2 P2*A2 - 
P1*AL wherein [[PI]] P2 equals the sealing pressure, [[P2]] N equals the processing pressure, 
[[Al]] A2 equals a cross-sectional area of a seal-energizing cavity, and [[A2]] A! equals a cross- 
sectional area of a processing volume, and the sealing pressure is varied to maintain AF above a 
threshold value. 

Claim 13 (withdrawn): The method of claim 12, wherein a cross-sectional area of the processing 
volume is smaller than a cross-sectional area of the seal-energizing cavity. 

Claim 14 (withdrawn): The method of claim 1 1, wherein the step of generating a processing 
pressure comprises containing a high-pressure processing fluid in the processing volume. 

Claim 15 (withdrawn): The method of claim 14, wherein the high-pressure processing fluid 
comprises supercritical carbon dioxide. 

Claim 16 (withdrawn): The method of claim 12, wherein the step of controlling a sealing 
pressure comprises generating a hydraulic pressure in the seal-energizing cavity. 

Claim 1 7 (canceled) 

Claim 18 (currently amended): The apparatus of claim 1, wherein the seal ene r gizcr com pr ises a 
pressure controller is programmed to maintain a difference between a sealing force and a force 
generated within the processing volume within a preselected for de t ermining a scaling pressure 
fr om a pressu r e gene r a t ed within the p ro cessing volume and th e s e l e c t ed range. 
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Claim 19 (currently amended): The apparatus of claim [[1]] J_8, wherein a lower bound of the 

s e l e cted preselected range includes a minimum force for maintaining the processing volume. 

Claim 20 (previously presented): The apparatus of claim 19, wherein the minimum force is 
based on a delay between generating the sealing force and generating the force within the 
processing volume. 

Claim 21 (previously presented): The apparatus of claim 1, wherein the force generated within 
the processing volume varies during a processing cycle. 

Claim 22 (currently amended): An apparatus for processing a semiconductor wafer, comprising: 

a. a processing chamber comprising a processing volume for processing the 
semiconductor wafer by generating a variable processing pressure; and 

b. means for maintaining the processing volume by determining sensing the variabl e 
processing pressure during processing and automatically generating a sealing 
pressure that [[varies]] non-linearly lags [[with]] the sensed processing pressure; 
wher e in the variable proc e ssing pr e ssur e varies be t ween a vacuum and a 
su p ercri t ical pr essure . 

Claim 23 (currently amended): An apparatus for processing a semiconductor wafer, comprising: 

a. a processing chamber comprising a processing volume for processing the 
semiconductor wafer by generating a variable processing pressure; and 

b. a seal energizer configured to maintain the processing volume by maintaining a 
difference between a sealing force and a force generated within the processing 
volume within a preselected range, wherein the range is independent of pressures 
generated within the processing volume and the pressures generated within the 
processing volume vary between a vacuum and a supercritical pressure. 

Claim 24 (currently amended): The apparatus of claim 23, further comprising a controller 
programmed configured to f o ll o w an algorithm to determine the sealing forc e, the algori t hm 
accounting for non-linear variati o ns be t we e n the seeding f o rc e , the f o rce generated within t he 
pr o c e ssing volume, and the difference be t ween the sealing f o rce and the force generated wi t hin 
the proc e ssing volum e. 
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Claim 25 (new): The apparatus of claim 1 , wherein the pressure controller comprises a pressure 

regulator. 

Claim 26 (new): The apparatus of claim 25, further comprising a pressure monitor coupled to 
the processing volume and to the pressure regulator. 



